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Field Validation Measurements

This project was initiated by the California Energy Commission (CEC) in cooperation with the California Integrated Waste Management Board (CIWMB) to develop improved methods for landfill CH4

emissions in the context of the California GHG inventory. Begun in February 2007, this 3-year project includes inventory method development with theoretical/empirical modeling; selective data
collection, analysis, and validation; and field validation of methodology with feedback for method/model adjustments. Internationally, the IPCC/UNFCCC (Intergovernmental Panel on Climate
Change/United Nations Framework Convention on Climate Change) develops national inventory methods to estimate GHG emissions from many sources and provides default values if country-
specific data are lacking. The new 2006 UNFCCC inventory guidelines for CH4 from solid waste disposal sites waste recognize the current state-of-the-science with respect to validated methods for
field measurements, an expanded database of field measurements in the refereed literature, and evolving theoretical and empirical models appropriate for national or regional inventories. For the first
time, these guidelines permit higher tier methods based on historic field measurements and models for improved national and regional inventories. This project for California would thus be consistent
with new UNFCCC guidelines and would be the first such regional project for landfill CH4. Project methods are based on expansion of previously-published field-validated modeling and measurement
approaches (Bogner et al., 1997, 2000; Chanton and Liptay, 2000; Spokas et al., 2003, 2006), use of currently-collected site-specific data, integration of regional soils and climatic databases into an
improved model, and field validation at 2 California landfills over an annual cycle

(1) Site Location, Cover, and Gas Recovery 
Information (interactive template)

JAVA Model Development
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Laboratory incubations for determining base 
moisture and temperature for methane oxidation 
kinetics as a function of soil moisture potential

(2) Environmental Simulation/Meteorology:
air temp, precipitation, solar radiation

(3) Soil Microclimate Model:
temperature and moisture

(4) CH4 Emission/Oxidation Model

User enters site data through interactive 
template – some data linked to SWIS database 

of CIWMB.  Once site data has been entered 
the user can save these values for reduced 

data entry for future model runs.  User also can 
customized the landfill cover types 

(e.g. soil type, ADC, membranes)
From latitude and longitude of the 

site, the model predicts the 
average annual climate data (air 

temperatures, precipitation, solar 
radiation, and evaporation)  to be 

feed into the soil microclimate 
model.

1-D model – assuming diffusion primary 
driving force which is substantiated by field 

measurements of pressure gradients and 
relatively constant sub-surface concentrations.  

Soil temperature and 
moisture is modeled 

based on cover 
characteristics and 
annual climatic data 

input.

Estimation of Annual Landfill Methane Emission and Oxidation
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